Assessment of the total artificial heart (TAH) pulsatility: the coalition between pulsatility and ejection time in TAH in vitro study.
There are many types of pulsatile pumps with various pulsatile flow waveforms. These authors perceived that pulsatility was an important characteristic for a pulsatile pump. The effect of a total artificial heart (TAH) was estimated using a pulse power index (PPI) in a mock loop. This method helps in the development of a standard criterion for measurement of a pulsatile waveform. The pulsatility of the TAH was found to be useful as a physiological control method. At first the relationship between ejection time and dp/dt was examined and then the relation between PPI, ejection time and preload. The dp/dt was unchanged by ejection time and PPI was unchanged by preload. However, PPI was changed by the ejection time. There was an inverse correlation between ejection time and PPI (r = 0.80). The PPI at ejection time 150 msec was significantly higher than the other ejection time's PPI. These results suggest that the TAH should be driven with an ejection time of 150 msec, because this ejection time has a high pulsatility and can obtain a higher flow. This happens without increasing the dp/dt and this ejection time can be preplanned, because a fixed ejection time improves the durability of the actuator.